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(57) Abstract: 

PURPOSE: To obtain a method for controlling disease 
injury of plant, having excellent effects on disease 
injury of plants, belonging to various kinds of fungi by 
using a certain bacterium belonging to the genus 
Bacillus as an agricultural and horticultural disease 
injury controller. 

CONSTITUTION: Pathogenic fungi of plant belonging to 
fungi, of which living land or plants damaged by the 
fungi are treated by using an agent comprising an 
effective application amount (usually about 0.1-10,000g, 
preferably about 10-1, OOOg calculated as wet weight 
based on 10 ares) of Bacillus subtilis SC-3 (FERM 
P-1 1,396) or its variant, especially producing a cyclic 
peptide-based compound shown by the formula (R is 
isopropyl or 2-methylbutyl) or an agent comprising the 
effective application amount of the Bacillus subtilis, 
an additive and/or a carrier. Preferably seeds of plant 
are coated with the agent to effectively control disease 
injury of plant. The bacterium may be added to a 



microorganism material or a soil improving material. 
COPYRIGHT: (C)1993,JPO&Japio 
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(54) [«H4>«8;] ^^JRKJS-t 5 S C- 3 BWI&: «fc S«4^*E&l&;£j££-<fcU t {£ffl;jf n&fflgf 
(57) [£ft] 

[fltdl] ^5^1/* XT"*-;!/* SC-3 ( Banilliis 
subtilis SC-3) («XW*JB11396 '■9) ft #28) 

«t £ & fcts# ft tr sai ft « v ^ x tf vm c ji -r * « 
< a-? *uMra*-r s mmzmm? s - 1 ft#as t r £ « 
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im&m l ] Kf-frx X7f;w s c - 3 (Sasail 

US snhtilis SC-3) C«IBHJF*11396 ft* 

m^mmmti £ xr/ stz&^nz ©£.«.%& e tffc / $> 

ffl«H«*IWI»*iS. 

[W5RIB2 ] /^l/* XT^l/X SC-3 ( Bacill 
US suhtilis SC-3) (gaiSf^fil 11396 ^) £«fc 

R— (CH Z ) 9-CH— CH 2 — 

NH- Thr 

is* s&as/a * c jo it T mam& (tfi# 4 *tr 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] 

u ««nK*&KHtrsR»a^ 



[»#3I3 3 /Wl/* X7f-;i/^ SC-3 ( Bacill 
U5 subtil is SC-3) (flkXBffif£H396 ^f) £<fc 
V*©ft*flift«*©a^ 1 3 - hMS-T -5 C £: £<f$$C 

[»#B4] X7f/W SC-3 ( Bacill 

IIS suhtilis SC-3) (*XBHJFMril396 £J: 

im&m 5 ] fa i 

CO — ►Asn — ►Tyr — ►Asn 

I 

Sec x Glu « Ser 

IWI»0*ja!:T4 I 'S:t^**9l!)»*niai)Bi:«:-o-CV^5. 

*fctST*-CV->4o 
[0 0 0 4] 

[isa£8¥&-f £fc»©^g!] ±k©# 
*fflB#, -r«nfc«»**s&i»»***-r*cfc*ji^ 

X X7f;^ SC-3 (Bacillus suMilisS C- 
• 3) («XBF*JB11396 **J»3S:Jfiffl«ftfflV^T* 
fc ttR*«ffiffl * t ftl it T «Bi0«* «t V/ * fc ttfifc* 
f^tf IglPJ £S§ n T iPtfMC^ -r 5 <t tf/ * 

«*t»a-riSci4:*4«R4:-r4*»*l*l»l»*a!*J: 

* n -s. ib a * atHt -r s * © t- » s . 

[0 0 0 5] *ftHC:;iiV'>&*iSlDBtt* ftflWMnBifr 
C-±« J: 5»«Sftfc«t»f* 5 , M*3-l««- 

SSC-3i:^bfe. TIB©* 1 cc S C - 3 <D-$m¥ 

[0 0 0 6] 
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5 5"CT<D±W 




CfcW 
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5 %N a C 1 #£TT<D£W 


+ 




7 %N a C 1 #flETT<0±W 




(fcO) 









[0 0 0 7] ±I3©#S^$J+£#C <fc OSC-3 tt;t*- 
X7f'J^ (lacillua subtilis e fcHSSft 

fc. RHttttxaiatisiwflM&ftxjiaierwswfcvjaz 

(FEEM P-11396) j LTffKSftT^*. WT, IS 
R — C CH 2 ) g — CH — CH 2 - 



5. 

[0 0 0 8] -ittSC -fb 2 
[ft 2 ] 

-CO — - Asn — ► Tyr — * Asn 



• NH-" — Thr 
[0 0 0 9] CiCK Rtt-rV7"ni£A/»**:tt2-/ 

D->>g x ThrJ:tt^l/*=>£, Sertlit'J> 
GlukttW5>tS*U £:EP (-»■) tt*;u 

[0010] 8lTC4MMb3fcfl«JttK*jj*-r. 

(i) R* t -rvrnK;u*-e**{b'&« 

* : 1034 

nmftm-.i&frmwz fab-ms 

1035 (M + H) * 
1057 (M + Na) ♦ 
#^5£ : CoHnN^O.s 

SSK^iKiKJX^ Wl> : ^^^-;n^T- 2 1 5™, 275 
ttfiS^S: CaD , " = 15.8* (cO.ll, 



- Sec Glu * Ser 

[0011] (2) Rtf2-^?;i/7?-;Ht-S5lb^ 
: 1062 

«s##f : isame si-ms 

1085 (M + Na) * 
#^5£ : C4,H„N„0„ 

SI^MSJR^^^ Wl/ : — ;i/4>f 2 1 5nm. 275 

JtM^S: CaD , " = + 13.5° (c0.31, 

n>) 

[0 0 12] *«BBIiWCJ:-3T±E©^b^»ftfiSS 
ti:itt7773Sfc D 2 0 0ml©tg% 
(pISffiT : > > > r >2 0g , * 1 Og , *H*&2 

Og) &^tr3o©3BB8ffiN-5 0 Omlx-^u^v-f-^— 
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- 5 13 0 5 



7 77atilt, mm 5 cm, |g|«Bft'l 5 Orpin ®|5]4E 
fi»»±T? 2 8*C\ 2 BHiS«mtf J:^. 
[0 0 13] ±K©<b£*KD'tttiiH:, 

2i£#*o^ h^77^- (ttT, HPLCtlSI". ) WW 

* 7 A : Senshu Pak 0 D S - R 5 1 - S H-fe > >>i — 
fs^SO 4.6mm x 250mm 

&IM§ : T-fe r-> 'J;U : 2 5mM if^T-V^--} A = 
4 : 6 

MM : 1.5ml /ft, i&g : ^ig 

tfttiJS : **UR#3feKW- (UV) 2 1 5nm 

«»I$M : Rtf-f V7D t;i/ST-fei.fb^ 2. 

9 # 

Rtf 2-^^;i/^;uST-$)5-fb^ 5.7 # 
[0 0 14] Kfc^ttSW»tFJStt£*U TzhtUZh 
■?h$m®.ffiI%W ( Alternaria solani ) N ^j- UKfi 
^IfJWS ( Botrvtis cinerea) . 7 y #Hr-f *§SS^B 

( Cercospora arachidicola ) , h^hS^J^B (Fusa 
rium oxysporum f. sp. lycopersiciX rtsfJA^fflMffi 
B ( Helminthosporium gramineum'h ^-i^'J mtLt&ffi 
B ( Pvthium aphanidennatunO „ A3r$B8M&SB ( eudo 
cercosporella herpotrichoides) . S^^-v/W?- 
JSS ( Rhizoctonia solani) , n A*3=.&f£JSB ( Sept or 
ia nodorum). *3rl±*e&WMlmM (Ustilaeo nuda) 
, <)>3mm01W ( Venturia inaeoualis ) , 
^mmmm (Verticillium alho-atrum) ^©jg^Sffl 
*HK»*XJR*KJIS 5-1 ( Chaetomium elobosu 
a ) , If* K JIS 2-2 ( Penicillium luteum ) « 

"CIS, Lfe#oTSC-3l£;^;i/* X7f 'Uffl 
£fBSfc£:lgto£>ft£. *#§BjC;fcv>T#JfflT-#£©fcfcS 
C-3©«*t©;£;*ii5&©T-fc£fc<. SC-3J:»>« 
^Shttlft^ llllttH«tt*J:VS£?&*&;l4*« 

(Bacillus) CJg-rSB^-r^-CSS^-f St^T- 
[0 0 15] SC-3fiD«*tt-»IB«t:*JJt4a?»<Z) 
*S«#iSC»i;TfTtoft. Hf^*S^ttSM*ig« CIS 
im&iKJg*, a«3&B«*. gmsBis*. 

77>^- (jar fermenter)tg|| N i£3i^>^ (fermen 
tation tank)*?} qrtfeT-**. 

C3B^bttffl^5CJ:#fS8. -j»fcttR*B4: 



# — (corn steep liquor)^ /h$E3?> ^g^n^;^ ^7" 
h ffilthU-^A, 5gg?7>>^E-^ 

ff* L<tt2 0'C~4 0°CCD®fflT-$>i)o *»tt*FJW«J 

[0016] **!Boa*»sssi»*at:i5^t, (era 

MM ( Pvricularia orvzae) , $tf£^il ( Rhizoctoni 

soiaoi) x crt^ffi^i® (CQghUoijoivg qiy»bgan 

US) . } )>3<DMELMM (Venturia inaequalis) , ffi 
^^^S ( Valsa ceratos Perma) , SEiftSK^B 

( Alternaria n&U) . t'>©iajSI ( Alternaria 
kikuchiana) . IISM (Vgq^rU ha^^cp]ia) N ^ > 
( Diaporthe citri) . j»*V«B (R£ 
nicillium digitatum). HiP^H (PenicitUvm 
italicum ) , 'Z'EtD? *'*E7isXm$kffi& ( Phomopsis 

sp.) , ^^rCOm^mW ( Gloeosporium kalii) , 
MM ( Cercospora kaki , Mvcosphaerella nawae) , 

MM ( Botrvtis cinerea) . l±if(D&mmffiM ( Ustill 

ago nuda ) x ^tt^® (Septoria tritici). 

B (Leptosphaeria noioxymly W&MM (PsgtidQCgrC 

QgporcUa hgrpotrkhc>^dgg)x 3 h^^^S (teii 
h£ graminis ) , ZlfMM ( Puccinia graminis . 
striiformis . _g. rgCQn^ta) > *H9S^M (PrrgnQPhQ 
t gr?§) > ^ff^S (Phynchogpcriw sgcaUsl^ 

SES^li ( Helminthosporium gramineum ) N ^'JfiO 
fii^MM (Colletotrichum i^gfinariilffl) x O^tfi^M 

(MvcosphaerellamelonisK oklAjZ-MM (Ma££fitll£ 
iia fuliginea) . o4SI*B (fugariuinQXYgpQrum), h 
^b©*|iR*iB ( Alternaria solani ) N a?i^*B 

(ClatfQgpqriw Mm) , (Al 

ternaria brft g gjjg i c Q U ) ^ >^>©««*B (Eusa 
rium solani ) \ ^(0*#SW«B ( Verticillium 
albo-atrum ) . #s*zi<DfaBMM ( Alternaria lon^ip 
£S) x fe^&lW ( Colletotricum t abacus) , ^>^-Y 
( Cercospora beticola ) , ^^if>f^©X 
jg^S ( Alternaria solani ) . 7^*-b>f ©}8SSI 
( Cercospora arachidicola ) , ^-f X©»ttlSB (Sfi 
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ptoriaelvcines ) .. JI,£U^fl ( Diaporthephaseololu 
ml, &i*mm (Cnlletotriehiim sp.), ^mMW ( Cerco 
spora kikuchii ) N *V 3 >«©^i:#iS (E 

ftronospora brassicae). -fc^ V ~>W-(D^t^M ( Peron 
nspora spinaciae ) , $ J^n(D^<ii^M ( Peronospora 
tabacina ) > ^z-'t? *) <D^£ffim (Pseudoperonospora 
cubensis ) , 7 F W^tffiW ( Plasmopara vitico 
la) , -b VWi&yQCD ^£$IW ( Plasmopara nivea) , >; 
>r/, Y?-a\ ^^S^^Vi'XDjg^lM ( Phvtophtho 
racactorum ) „ 3r a. ^ 'J ©Kfeg-fSg ( Phvtoo 

hthora capsici) , :7*A<©3K^li ( Phvtophtho 

Ea cinnamomi) . i^tf-r^ h?K J-XO&ffiW 

( Phvtophthora infestans) , Z^zi, 77?/, 
©jg#!M (PhytQPhthora nicotianae var nicotia 
liafil, -frO \s y&CDiLfcMM ( Pvthium sp.) , 
'J ©BsTSfS^Ii ( Pvthium aphanidermatum ) , 
©Pythiura rot^B (Pvthiuni aphanidermatum. _e. _i 
ebarvanum. p^. irregulare. _£. mvriotvlum. p.ult 
jjaamm) , ^S©5S$fc3>!^B (Helicobasidium momp. 
aL QtiLmtflW ( Rosellinia necatrix ) . ^£©7 — 
*Jrty?-mW ( Rhizoctonia solani ) , :75£>/^y 
=f-mM ( Rhizoctonia solani ) , #«(:f#iS • b"T^ 
SI ( Fusarium . Pvthium . Rhizoctonia . Curvulari 
al Helminthosporium ) > 2l>7eiS ( Puccinia spp.) 

> ^fftWS ( Curvulari a spp., Drechslera spp., 2. 
jo P Qlaris spp. ) , ¥ is 02* 7 ? J h0iM ( Pvthium a 
PhanjdermatVW, _g. vanterpoolii. periolocum) 

x ^-7— XrRy hffiM ( Sclerotinia homoeocarp 

P h wl a incarnata) . fZm&MtitlffiW ( Tvphula blig 
M) SficS&lgfcSgff-f 5. 
[0 0 17] *^©|g^SB5^iS«Ci5^T, ffl^ 

[0018] Cft&OJHfflCtt, ##g8.8«B@5:, fB«S 

UT) . Kftllg ^fe5^Jl 0> ~m 0»CD3- 

o=-JBj«JJlffi (JiiT, CFUfcEt. ) ©#«IP!«« 

[0 0 19] M«Yb©»Cffi^&ft4HflEJS«:i:UT 

h«) ftWIK »£, wse, m«, , * 

l*&SSt&* (/h©t&. *-^>, h^nra^© 



* U 7"n k i/ > ^ U n -;U3F#;& If c, „ 

[0020] mmm^frWL&mvsimmffimfflt lt 

tt> fcfcfctfs *Hf-f>, -K55 : ->, #{g«t (T^^ 

So 

[0021] ^(DmmmmmmMii^xityti^u>ir 
[0 0 2 2] jsm^H 

cc^MMi:^ M^©*5^^«-r5t4?)±%{c 

[0023] *&wcDm<®mmffi\&j5&< l z&^x, 

ssgt u-r^jo.ig^ioooog-c-fe t)> » * u < tttt 1 
og-Hmooog -efts. 7k«ai, sts^ .^-r ^D*r 

^Jgliiim. » 1 0 s C F U/ml~^ 1 0 11 C F U/ml 
T?» 5 , •» * U < ttW 1 0 • C F U/ml~« 10'CF 

u'/bi-c**. sun. «ww«j«ttfir6#«?-r5c 

«J5tV^ b ttF^flS? A 1 ©^Stc i o Tlf IT * 5 «t o 

■ess. ffli^nsiitiv itti-csstf, 

[0 0 2 4] ^iH(D«««SI»^%a, 
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b. x. \£&$&WfflW ft JiZf/^'f > v— t wati 
[0 0 2 5] Cfi&©«ffl«, ffiffliftgtt, ^-Tft*« 

#j©agu mmmm. mmmm. mrnxm. mmmmv 

a»*»fr4Ci:*<JMnar*;te!>, «'^$tt!)t5Ci: 
[0 0 2 6] 

[0027] mmm i (asa) 

£J^iDHilK!)-±*ftSBlU 8E±tt£ftMQ3l (8 0 
•C % 1 Ofl-H) *-SCfcC*&»6ftfc<»*±*l6 ft 
^®7jcT-S?SUfe. BSWRft 10 ! ~1 0* fSC*R 
U SS35¥«*8» (^U-tr 'J > 1 5ml, 2 Og 

***1.5j» 3*^2 Og, zkT-11 4: -J- 5. pH7.2 ) t? 

(2 8*C, 5BF£) ftfffcofeo ^^.fc*mft 

-r. ) 

[0 0 2 8] ^jt^J 2 (tg^J) 

futsu : *9ffltm<Dmm.m 1 cioT»6ftft«?a 

C-a4I*75WSt!) 5 Oml©[*0ftiSife (P^* 
*1 Og , ^7"h>l Og , ig-fb^MJ ^A5g , tJcT- 

11 fct5) ft£t*3^©»»Rft-* 2 0 0bL=;I/U> 
?-f-f-77^3i:iI^ £«5ca. §(6S!'l5 0rp 
■ ©@<E1S11«±-C- 2 8*C, 2BHB»*b&. 

: ±K«J«*CJ: &»&ftfcJS**l4iilft7 7;* 
^^fe?) 2 0 OmlO^Jte (nligtt5 s >7>2 Og , 7)V 
3-^ 1 Og , *a)j£2 Og ) ft^tr 3o©SWSttj? 

5 0 0mli;H/>^-f— 7 5*ntCffig&, tg*I5c 
au EteSt 1 5 Orpm 0(H6lBttHLt-e 2 8*C, 2 BF^ 

[0 0 2 9] K&ffll 3 

«it«2t:J:oT»6nfcttll ©tg8tt£iS'b4aS 
(8000rpnu 2 0M) LT, ±»fc«fcW»fc«-ttL. 



&. ±rfftBfc*&v «UB»ftzkTiSI:i*U SMS^J5 3 
g <Z)*ftHinB&ft£:; 

[0030] mmm 4 (sk*i) 

«ii«3C«t-3T»6ixfcaa*Wl 6g <D*&WMW 
ft 3 0 OmlOzktSaL/T, #17.0 x 1 0 s CFU/ml 
©Btf««*ft»fc. 

[0031] mmm 5 (ns^o 

Bit«3C.fc^T»&ftfcfflJtJM'j4c ©aWBWIBBft 

»k ^mmmzs ©#**sa&B#ft'#fc. 

[0 0 3 2] §S[i§0>J6 (flfiftl) 
Bit«3fc.fc-aT»e>*lfcfiM*?46 ©^WSflBIBBft 

z-oxmm, (12 1-c, 2 o$-m) u-c5EB#«?g?£ 
ft^fe. 

[0 0 3 3] *t«*J«ftj5%r. fc*>\ 33fcJ:£MS5ftgt 

-r. 

[0 0 3 4] §SIPJ0»J 1 TMDffJ 

»jfi«3t:«toT»6n*a«ji«ii ogp©*^B^B 

ft 5 S©-&jSte*»ffcSJ|(fc:ffi« Ut, ®#^*©£-fi2 
«*BMb«*»*ft»4. c©^j^ 7 JciHbii3il*»*l 
5aUk^8U:8 5SftJ:<iEfnbT««t^*0*«i3Wft 

[0 0 3 5] SUH^f 2 !gS#J 
0.2 gPOif >t(->*"A s 0.4 ffitDTJVS. — <i?AT7*'> 
'■ ^AS/'J-Jr-hft 1 0 OS<0*fc*»U lgtt#J««ft 

f#5, iffl*«s*i*»9 5staaa«3cj:or»&ii 
siiift 5 aj©*^B^a8Bft ct < mm uth#**© 

[0 0 3 6] SUiJM 3 SSSiJ 
^3i03 3 fc J: -d T.» 6 ft 5 Sfifii^ 1 0 SEO^JBHftBB 

t^-tfvs cna«) fto.ngp, k-^ar (na' 

ft0.3 SC. 7-odr-fe;i/GXLft0.2 §P^iJDU> 87.8 
oB©7jcftiDx.i < fiq U TlfttfCDiSIJ ft f# 5 o 
[0 0 3 7] SIPJ^J 4 ttffl 
Sit#]3{CJ:oT^5>ft.5fiSSft 1 0a5©*^H^iM 
B> ^>h^-l' h3 OgP, *3<ttF*^-';>^U-6 OSB 
ftJDX.T«fc<S?0Lfc. Cft{C7k2 OgBftiDXti 

«4«i-eiftttu asiBTfia»rs. cnfti680~5 

0 0>czm CSSUTx »ffift»S. 
[0 0 3 8] §g#J0>J 5 S^J 
SSii^J 3 tc <t ?>ft5Safi^J 5 ascD^BJSiBft 
*1 0g|J^7>fC$-yfca> 100O~5OO>uib tlfil/t 
SttCtVt'J D^-f b^l/— 8 5a5ftjDx.TJ;<?g^- 

u -^a^-y-Ts St^ijftff-5. 

[0 0 3 9] ^^J0iJ 6 m\ 

wimm 3 jc i xm % jx s sas^ 1 a3©*^gB^«BB 

ft, 0.5 »C^j«$7k»ba3»tCiE'&LT, Bi*#*0 
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> <7 b -98 . 535 ft <fc < rSfa L T B***®©*! ft f# 3 . 

[0040] mm 7 ^-T 1 > ^fi^ 

2 2 5 g cd¥^ss 5 v.* <amm±k.mm 3ciot 

^e>ftSSSSifa2 5g ©#2SWilfflBft<fc<&?0U ~ 
*T.C2g©CMC- (tD^>6Al-IISI) SAD 
x.lf^t)t, £5>C2 5 Og ©7K$:SD^.«fc<*^b-C 
-tt©S»*«*ft»4 . 5 g O- > S? ft 
BSEn-y-f >^>CA*U 550*CC3> 
hD- ;i/£*l5S®fti£»)'S:i s £, 5 0 2gO±ie^^ 
I)— tW>!B3zkigi8ft.*:ru — S730.8kg / 

cm* , yX;M10.5mm ) U44>e>a?S3-r-f 

7- > ^S^ftSfc D tb U 3 5 "CT- 1 5 B$R9Mm%#li§ 

■eiewLfca. B#£r*©=»-y-r >^a?ft»s. 
(0 0 4 1] cffliffl 8 m^mmtt 
mmm 3c<t-3 -c»'&*i4SM*j 5 ffi<z>*:iB«MiBc 

9 * ^a^W hib'^.t5 3gec0^liliS:i <il 

[0 0 4 2] &{C##SBJ3©ffi^#l«l£l&#i£#> 
C«1-S*««*HCJ*LTIWI»aJll#ft5Cli:SttSl 

[0 0 4 3] ISS^I 1 -f *£kf&MI£l!*t£B 
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